The purpose of this article is to report 4-year aggregate data on educational placement and placement migration, language and communication characteristics, and school attainments among deaf pupils with cochlear implants in Scottish education between 2000 and 2004, as a subpopulation of a national study that is recording the school achievements of deaf pupils in Scotland. This introduction will detail the study from which the data are drawn and introduce those three themes within the context of school education for deaf pupils with cochlear implants in Scotland. The Method section will describe how data are collected within that study and how the relevant data are reported for the purposes of this article.
The Achievements of Deaf Pupils in Scotland (ADPS) project has established a database for monitoring the educational outcomes of deaf children in Scottish education over time. Most akin to Gallaudet University's longstanding demographic ''Annual Survey of Deaf and Hard of Hearing Children and Youth'' (Allen, 1986 (Allen, , 1992 Jensema & Trybus, 1978; Karchmer & Mitchell, 1993; Schildroth & Hotto, 1993 , 1996 Trybus & Karchmer, 1977) , the project is not a panel study focusing on a constructed sample of deaf children in any particular birth cohort but a national cumulative data set aimed at monitoring the progress of the entire population of deaf pupils as they stream through Scottish education, starting from the year 2000.
One notable feature of the ADPS data is therefore that a number of deaf pupils migrate in or out of the database in June (the census date) of each year. Much like the biennial United Kingdom-wide surveys by the British Association of Teachers of the Deaf (BATOD), 1 the ADPS data are reported by education professionals and targeted through the local authority support services and schools for deaf pupils across Scotland. The cooperative basis of reporting by teachers-as distinct from compulsory reporting by schools for the yearly statistical bulletins published by the Scottish Executive-is the main cause for missing cases in any particular year of ADPS returns, and therefore the ADPS office makes repeated efforts to clear up nonreturns in direct dialog with respondents.
A second important feature of the ADPS data set is that the project collects information on all educational attainments for all known deaf pupils, through a follow-up survey in September of each year. This article focuses on the national assessments and examinations of cochlear implanted deaf pupils, as a particularly meaningful ''real-life'' measure of pediatric cochlear implantation outcome. After all, pediatric cochlear implantation, as an intervention in the sociolinguistic and cognitive development and maturation of profoundly deaf pupils, quite rightly attracts real discussion between deaf people, parents, and professionals. This also motivates research on outcomes, albeit typically within the areas of health and education separately. Although relevant literature is discussed in this article, an international literature review has recently been published (Thoutenhoofd et al., 2005) , and that publication provides a detailed analytical background to work in this area.
The majority of studies have focused on spoken language development outcomes, often measured through tests conducted in controlled settings. There is scant evidence on actual school attainments of pupils with cochlear implants (Thoutenhoofd et al., 2005, p. 246) , and this article will seek to correct that to some extent, for Scottish education. There are two points of contact between this report and other published results and those concern measures of placement and communication (''mode'') . Both these measures are data-artifacts: their meanings vary among reports. But because ADPS collects the BATOD survey data for Scotland, within studies based on ADPS and/or BATOD data the measures contain a considerable degree of designed equivalence.
A third important feature of the ADPS project is the ascertainment of deaf pupils: which pupils are ''deaf ''-what is deafness? Many studies have a cutoff point for the lowest level of hearing loss in the construction of the sampling frame; the measure is intended to reflect the point at which there is assumed to be no real implication of deafness on the ability to hear spoken language. Although this provides a study with a straightforward boundary of the sampling frame, it does not take account of deafness as a social phenomenon.
What matters in education is not how well a pupil can hear but whether a pupil has unimpeded access to the social, interactive process of teaching and learning. In line with the current legislative framework, the concern is with the nature of the provision, respecting diversity among pupils. In that context, the level of support available in the educational management of deaf pupils is a more pragmatic and more holistic determinant of sample frame boundary than is hearing loss level (Karchmer & Mitchell, 2003, p. 22) . So, whereas a 1998 United Kingdom-wide study (Fortnum et al., 2001) included only those pupils with permanent bilateral hearing loss of .40 dB-which would equate with 1,070 deaf pupils, or 61% of pupils in the 4-year ADPS data set-the ADPS project instead includes those deaf pupils seen twice or more per year by their educational support service regardless of the nature of their hearing loss, and for Scotland that number totals 1,752 pupils. Having said this, the relative number of pupils with comparatively less need for support that are reported does vary across local authorities because of local differences in levels of resourcing.
Placement
Given the intrinsic focus within pediatric cochlear implantation on achieving functional hearing (Thoutenhoofd et al., 2005, p. 19) , there is self-evident alignment of its objectives with those of national education policy-most notably the current ''presumption of mainstreaming '' pupils (Scottish Executive, 2002) because this currently implies a normative education that is monolingual and spoken in delivery. A number of studies have focused on mainstream placement as an outcome indicator (Archbold, Nikolopoulos, Lutman, & O'Donoghue, 2002; Archbold, Nikolopoulos, O'Donoghue, & Lutman, 1998; Bennett & Lynas, 2001; Daya, Ashley, Gysin, & Papsin, 2000; Fortnum, Marshall, Bamford, & Summerfield, 2002; Nevins & Chute, 1995) , and some studies also take into account the cost of educational support offered in compensation for disadvantage present within the system (Francis, Koch, Wyatt, & Niparko, 1999; 3 O'Neill et al., 2000 3 O'Neill et al., , 2001 Wyatt & Niparko, 1996) . In those studies mainstream placement is associated with relative independence from support, leading to claims of cost-savings over time in favor of cochlear implantation. Within this ''health economic inclusive logic'' the aim is for deaf children to receive their education in mainstream settings without much need of support, in the implied sense that it is cheaper to adapt the pupil to the education system-including the cost of surgery-than to adapt the education system to the pupil. Obviously, given the demonstrable migration of deaf pupils from segregated into mainstream settings over the last decade, along with the associated closure of some schools for deaf pupils, studies that report such migrations among pupils with cochlear implants partly confirm a similarly economizing trend supported by national education policy and therefore not necessarily an outcome of cochlear implantation.
During the period in which multichannel cochlear implants became widespread, a United Kingdom study that focused on mainstream setting reported that most of the 16 pupils with cochlear implants included in the study were performing in the top half of their class, albeit with the support of speech/language therapy in most cases (Nevins & Chute, 1995) . This study was based on observation and teacher interview data rather than on actual school attainments. Subsequently, results from the Nottingham Implant Centre Programme have noted a significant shift from deaf school placements toward mainstream placements for deaf pupils with cochlear implants, with age at implantation and duration of deafness as significant predictors of later placement (Archbold et al., 1998) .
More recently, two studies (Archbold et al., 2002; Fortnum et al., 2002) confirmed the effect of cochlear implantation on education setting in favor of mainstream placements, noting that the shift in placement roughly equates the pupils with cochlear implants with severely deaf pupils of the same age. A similar comparison has been reported in an Australian study (Blamey et al., 2001) . It has also been reported that the rate of improvement in speech perception ability is higher among pupils with cochlear implants who moved (or remained) in a mainstream setting than among pupils with cochlear implants who did not, although that study did not observe a significant move toward mainstream settings among the sample (Daya et al., 2000) .
Other studies have somewhat predictably confirmed the advantages of oral communication mode with respect to spoken language outcome measures (e.g., Cullington, Hodges, Butts, Dolan-Ash, & Balkany, 2000; Hodges, Dolan Ash, Balkany, Schloffman, & Butts, 1999) . In the United Kingdom, the Nottingham Cochlear Implant Centre Programme also reported that pupils with cochlear implants in oral programs outperformed pupils with cochlear implants using signed communication in total communication programs with respect to a series of spoken language measures. The authors report migration among total communication and oral programs in both directions, concluding that early, preimplant signing is ''not a disadvantage'' to developing later oral skills (Archbold et al., 2000, p. 263) . Separately, three studies have noted that the majority of pupils with cochlear implants using a form of sign language prior to implantation continue to do so postimplantation (Coerts & Mills, 1995; Preisler, Ahlstrom, & Tvingstedt, 1997; Tye-Murray, Spencer, & Woodworth, 1995) .
A constant challenge in the construction of a valid measure of communication mode is that its subcategories will rarely describe a clearly defined, coherent set of practices with respect to either quality or quantity of both spoken and sign(ed) language interactions. A further consideration is that pupils in specific programs are not guaranteed to be consistently exposed to whatever the program supposedly entails, despite the best efforts of the service as a whole. And finally, the widespread use of ''Total Communication'' as one of the subcategories covers a particularly variable set of practices: its meanings are neither fixed nor shared. Moreover, it is occasionally used to describe a practice within which sometimes a range, and sometimes just one communication option is used, depending on the perceived ability of individual pupils-mostly in the linguistically counterintuitive sense that the most able pupil is the most monolingual (English) pupil.
The ADPS data set therefore distinguishes between four different kinds of Total Communication programs. Even so, some respondents are perhaps quite rightly reluctant to have their provision categorized within a spectrum that by nature of its range allows for considerable misinterpretation of findings. In one or two cases this resistance therefore logically persists despite an apparent fit between what respondents say their service provides and the response categories open to them. Broadly similar provisos must be made with respect to the range of ''English monolingual'' programs that are equally captured by four separate categories in the ADPS data and also with respect to the sign-bilingual provisions that exist. In summary, from an educational perspective communication mode is a complex construct not always suited to convenient ordering into either mutually exclusive or an exhaustive range of items. That observation needs wider recognition particularly in the sense that it may well be necessary to supplement quantitative measures with more qualitative measures such as direct observation and interviewing. 4 
Method
The ADPS project aims at total ascertainment of deaf pupils in Scottish education, as an ongoing effort since 2000. Relative to the combined reported caseload of support services across Scotland, the demographic surveys attained an average 95.7% of returns across the first 4 years (2000) (2001) (2002) (2003) (2004) . New entries are notified in the year that deaf pupils start receiving two or more visits by a support service, and the records for each pupil are updated annually until those visits stop (e.g., because the pupil exits education or moves out of Scotland). The reporting of pupils' names is voluntary; pupil tracking is achieved through a unique identifier (ID) assigned to each new entrant. As well as a unique ID each pupil is given a secondary identifier that pinpoints the support service and each pupil within that service; this secondary identifier therefore changes as a pupil migrates between different services, but the database constructs a ''histogram'' of all previous IDs. Currently, the surveys also collect the Scottish Candidate Number for deaf pupils undertaking national qualification assessments, so that their attainment data can be downloaded from the Scottish Qualifications Agency (SQA) each year-as collated through the national network of administration systems used within schools.
As well as a range of demographic data (date of birth, gender, ethnicity, home postcode, school address) the surveys collect information on audiology 1.9), ranging in age from 12.05 for a pupil in S1-''Secondary 1''-to 18.02 for a pupil in S6. On average they were aged 7.07 when implanted (Mdn ¼ 6.06, SD ¼ 4.1), and they have 5.03 years experience on average with their implant (Mdn ¼ 5.05, SD ¼ 3.0). On average across 4 years, there are 2.9-year records on file for these pupils.
Within the group of 152 pupils, 5 have an Asian ethnic background, 5 are reported as Black ethnic origin, 2 from a mixed background, and 4 more are reported as ''other''; 139 deaf pupils with cochlear implants in the group are from a White ethnic background. Due to the broad reach of the ADPS project there is no scope to collect detailed data on socioeconomic status (although such information has been sought from a self-selected subsample of parents in one year), nor are data collected on measures that are common in health-based cochlear implantation studies, such as type of device and detailed medical assessments.
Data Reporting
The study population as detailed above is based on a search of the most recent record on file, for each pupil, across the years 2000-2004. This ensures that pupils who were not reported for each of the 4 years (but perhaps for just 1 or 2 or 3 years) are nevertheless included in the study-hence the earlier comment that this is not a cohort or panel study: Pupils for whom there is information for less than the full 4 years are not deleted from the reporting here as ''missing cases'' because this would have introduced a sampling effect. The average number of records on file cited above is therefore an indication of the number of questionnaire returns within that period for the pupils known to the database. A pupil cannot have more than one record per year, and therefore there can be no double counting of individual pupils.
For the descriptive purpose of this study, the results of 4 years have been combined. This is done for the reporting of changes in placement, where all instances of placement change between 2000 and 2004 are reported; for the reading-age measure, where the data for all 4 years combined are distributed by chronological age; and for the school attainment measures (National Tests and Standard Grades), where the data are distributed by level of attainment. In this form of reporting, data for more than 1 year will be included for many of the deaf pupils, and therefore it is important to keep in mind that no actual longitudinal findings can be derived from those results. The 4-year aggregation of measures concerning language and communication is detailed within that particular section.
Because the data for 4 years have been aggregated and because some of the measures reported here are constructs in which more than one variable are combined (such as changes in placement and communication mode), there has been no attempt here at parametric statistical processing of data. However, statistical analysis of key measures within the ADPS data set as a whole is in progress, and findings from that program of work will be reported in due course.
Categorization of Placement
Each pupil of school age is classified by respondents into one full-time placement or more than one parttime placement across eight categories. The majority of deaf pupils can be allocated to one of four generalized categories for the purpose of broad comparison with other studies. Among the deaf pupils of school age with cochlear implants (n ¼ 156), 144 were in fulltime placements: 57 were placed in a mainstream school, 14 in designated integrated provision, vary from year to year because this project is not designed as a cohort study. Table 1 shows this population distributed by year group in each of the 4 years included in this account. As is clear from the data in this table, the numbers vary across time (i.e., these are not cohort data). This variability across years is explained by migration of pupils in and out of the database, pupils being lost to follow-up (in particular in 2003), and in fewer cases by the over-time changes in pupil status, as operations change profoundly deaf pupils known to the database into deaf pupils with cochlear implants-the 4-year ''cohort'' represented by the gray cells shows this happening between S3 in 2002 and S4 in 2003.
Categorization of Communication
Within Scottish education, a range of communication strategies can be used with deaf pupils, in theory, regardless of actual placement. Most deaf pupils will be exposed to spoken and written English. In addition, the use of so-called sign systems (methods of communication that combine English with a manual lexical or sublexical component that is either invented or borrowed from BSL) is also widespread, in particular Sign Supported English (SSE), but a system called Signed English (SE) is also reported. Another sign system called Paget Gorman was previously commonplace in one school for deaf pupils. BSL, a sign language used among members of the deaf community in Britain, is a living language-that is, its use does not derive from the education system but from generations of deaf people themselves-and may also be used, although there is no actual requirement for teachers of deaf pupils to be fluent in anything but English. English, sign systems, and BSL can be used in various kinds of combination in approaches that are collectively called Total Communication. Support services and schools for deaf pupils may have a language policy spelling out which form(s) of communication staff should use with deaf pupils. Language policies may or may not be stringently enforced, but there is no actual obligation to have such a policy in place. Within ADPS, English monolingual refers to a language policy in which sign systems and BSL are absent. Natural aural policies refer to an approach in which pupils learn by listening in a suitable auditory environment, without lipreading or specific manual input but with extra help in the creation of listening and talking opportunities.
A number of questions are aimed at categorizing the communicative characteristics of each pupil and their environment, including languages/language mediums used with the pupil while in school (including the nature of any Total Communication approach used), the main language deemed to be used in the pupil's home (this is an education staff judgment), the language/language mediums available through the service's support, and any language policy that might operate. The data relating to the latter two measures were collected in early 2005 and linked to the pupil records. All other communication measures are collected through the annual surveys, but data from Year 1 (2000-2001 school year) are excluded because the measures collected for that year are not exactly equivalent to those collected in subsequent years.
The 5 pupils with an Asian ethnic background also identify the pupils with whom Urdu or Punjabi is spoken at home. English is reportedly spoken at home in 94% of cases-in 84.4% of those without any form of signing. BSL is reportedly used with 19 deaf pupils with cochlear implants at home (see Table 2 ).
In the classroom, spoken English is equally used with 94% of the pupils, and in 46% it is reportedly the only form of communication used with the deaf pupil. This would mean that the use of signed modes of communication is considerably more widespread in the classroom than at home: this is true for BSL (40%), SSE (38.7%), and SE (7.3%), which is reportedly never used at home. What this also suggests is that, for a number of deaf pupils with cochlear implants, communication varies between home and school, and this will be an important observation.
Responses to the detailed questions in the ADPS surveys flag up the complexity of capturing the communicative environment of pupil/school/service in a single robust measure. The survey asks on an annual basis what forms of communication, including different definitions of Total Communication, are used with the pupil in school. Separately, in early 2005 support services were invited to describe the language policy (if any) advocated by the service, and their responses are distributed to the group of deaf pupils with cochlear implants in Table 3 . Deaf pupils with cochlear implants are reported by 27 of the 44 support services across Scotland. The support service of 30 pupils report not having any specific policy, and in the case of 3 pupils their support service provided no detail. A service advocating a Total Communication approach accounts for the largest number of pupils (n ¼ 67), whereas the support service of nearly half of deaf pupils with cochlear implants (n ¼ 73) ought to allow, in principle, for the use of at least ''some'' BSL or support a BSL/English bilingual approach. However, it must be kept in mind that the language policy of a service (where one exists) does not necessarily equate with the actual modes and forms of communication used with individual pupils within the service, and even less that such are used consistently over time, by different classroom and support staff.
Indeed, in 12 cases the kind of Total Communication that was reportedly used with the pupil in the classroom (i.e., data in Table 2 ) differed from the language policy that was reported by the supporting service (i.e., data in Table 3 ) in important, sometimes contradictory respects. Moreover, the range of placements and schools in which deaf pupils can now find themselves also mean that the communicative environment (such as the range of communication used by deaf pupils' peers in different classrooms and settings, and by different teachers with varying levels of aptitudes and qualifications in forms of signed communication), as well as their own language preferences, can vary a great deal between individuals who are in principle subject to the same language policy or are in the same type placement.
Engagement with respondents over time within the ADPS project suggests that the contemporary complexity of educational programs defeats attempts at broad categorization of communication with pupils into a single robust measure; it involves dealing with layered subtleties of distinction that respondents consider important and with both synchronically and diachronically variable practice, while also needing to account for the antecedent effects of pupil migrations between services, types of placements, and individual schools.
9 This observation suggests that measures of communication mode that are restricted to the actual time point(s) of study-very often with no more than three or four subcategories, as are commonplace in the literature-contain levels of reduction that ought to be taken into consideration.
Categorization of Reading Age
Each year respondents are asked for the most recent estimate of a pupil's reading age. The measure also includes information on the test used to determine reading age, the outcome score, and the language(s) used in the assessment's delivery. The database calculates the difference between the chronological age and the reading age for each pupil in months. Because the ADPS project does not control the assessments (it reports on assessments recorded for educational purposes), it must be noted that a wide range of different tests are being used across Scotland, including not only tests designed to measure reading age but also more informal measures.
In contrast with controlled-condition research designs in which pupils' assessment scores are further cross-analyzed, the variety of tests used has fewer consequences for the practice-driven ADPS concerns because what this reading-age measure records is a diagnostic by which teachers may intervene in the progress that the pupil is making; and at that level of construct, all types of reading-age assessments produce equivalent outcomes. Nevertheless, it is true that the factual basis for that teacher judgment varies in type and quality across the reported responses for this measure.
Categorization of School Attainments
In Scotland, the National Tests of the 5-14 Curriculum (so-called because it is appropriate for pupils aged between 5 and 14) provide the opportunity for comparing national attainments with attainments of subpopulations of deaf pupils. The National Tests (covering reading, writing, and mathematics) are part of a structure of continuous assessment, where specific attainment levels are associated with age-appropriate performance. In other words, pupils supposedly work toward, and attain, higher performance in a subject at their own pace. Therefore, National Test results are not based on an exam structure but on a local assessment by pupils' own teachers of their level of performance as indicated by a bank of materials at six levels (A-F) of study that are laid down nationally. The assessments confirm the teacher's judgment that the pupil has covered the elements and targets of the curriculum subject at a given level, that the work is consistent, and that the pupil can complete the assessment with the appropriate degree of independence.
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The six levels of performance range from a baseline, Level A, up to Level F, the indicator for the highest level of performance (note that this is the opposite of grading systems used in North America). Levels A-D are mostly associated with Primary, whereas the top levels E-F are mostly associated with Secondary. With those six levels, the 5-14 Curriculum covers all of Primary (Year Groups P1-P7) and the first 2 years of Secondary (Year Groups S1 and S2).
Standard Grades are generally taken over 2 years of study in the third and fourth year of Secondary, when pupils are aged 14-16 (Year Groups S3 and S4). However, there are many cases in the ADPS data set of deaf pupils taking Standard Grade exams in S5 and S6 and all those are included in the reporting. Pupils take up to eight subjects including Math and English. There are three levels of study: Foundation, General, and Credit, and pupils usually take exams at two levels: Foundation/General or Credit/General. Local assessments, including projects and portfoliobased work, can also count toward the award. For Standard Grades, the Scottish Executive reports national figures as a distribution of the total number of Foundation, General, and Credit awards made.
Placement and Communication Findings
Changes in Placement Table 4 shows the pattern of migration among the 152 cochlear implanted deaf pupils, regardless of whether they were in primary or secondary, or how many years they are on record. Because 3 pupils moved more than once, there are 155 cases of placement listed in total. The bold numbers in the matched cells represent those pupils who, across the years on record for them, have not moved between different types of placement.
The ADPS data do not show an overall pattern of migration into the mainstream for deaf pupils with cochlear implants in Scotland. Although 3 pupils originally placed in a hearing impairment (HI) unit or resource base attached to a mainstream school and 3 pupils from a school for deaf pupils moved into mainstream placements, there are comparatively greater numbers moving in the inverse direction over time. Over time, 10 deaf pupils with cochlear implants in total moved to schools for deaf pupils and 10 moved to a school with an attached unit/resources base from a mainstream setting or designated integrated placement. Of the 7 pupils who moved from a full-time mainstream school placement to designated integrated provision, 3 moved to an HI unit/resource base another year later. In total, 19 pupils moved from a mainstream setting to other types of provision. On balance, the 4-year figures suggest a trend for this Scottish population that does not necessarily support the move to participation in inclusive schooling intended by current legislation and inclusion policy: Although 76% of deaf pupils with cochlear implants placed in the mainstream in their first year on record have remained in a mainstream setting, there are more deaf pupils with cochlear implants moving from mainstream to other settings over time than are moving into mainstream settings from other types of provision. There are also more pupils moving from a unit/ resource base to a school for deaf pupils than vice versa. Moreover, when broken down into figures for individual years, this pattern reveals itself to be typical for deaf pupils with cochlear implants only; none of the other groups of nonimplanted deaf pupils categorized by their hearing loss level match this trend.
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This reporting is not sensitive to those deaf pupils with cochlear implants who may have changed placement either just before or during the cochlear implantation process. It must also be borne in mind that the changes in placement that were counted imply different kinds of change for pupils in different localities and situations.
Placement (Full-Time Only) and Communication Mode
Out of the 150 deaf pupils with cochlear implants for whom there is detail on the languages and mediums they use in their education (2001) (2002) (2003) , 139 are in full-time placements, and for those pupils Table 5 shows a breakdown of the language deaf pupils with cochlear implants reportedly use within their placement.
The deaf pupils with cochlear implants placed in settings referred to as ''designated integrated'' provision are least likely to use language skills in a sign modality at school. Those in schools for deaf pupils are most likely to use language skills across the spoken/signed modality distinction. The spoken modality of English is not used by all: Our data would suggest that 9 deaf pupils with cochlear implants do not access education through spoken English at all, and one among those is in a full-time mainstream placement-these cases may of course be omissions in reporting by respondents. Another notable finding in the data for Scotland is that among deaf pupils with cochlear implants in schools for deaf pupils, the numbers using BSL and those using English appear to be roughly equal. In both schools with attached unit/resource base and in schools for deaf pupils, BSL is reportedly used by a greater number than are sign support systems based on English (SSE and SE). In the mainstream, sign support systems based on English appear to be far more commonplace than is BSL. Among the 70 pupils in mainstream and integrated placements, 14 deaf pupils with cochlear implants (20%) receive a level of sign-bilingual access, whereas the remainder (56) receive an English monolingual education. In schools with attached unit/ resource base and schools for deaf pupils combined, 39 among 69 deaf pupils with cochlear implants (56.5%) receive a level of bilingual access to their education, using BSL as either the first or the second language for classroom interactions.
School Outcome Findings
Reading-Age Assessments
In The reading age is shown as the number of years that the pupil differs in their reading-age score from their chronological age at the census date. The row of missing cases indicates those reported reading-age assessments from which no reading-age score could be calculated. The table shows a trend that is commonplace for deaf pupils in general: increasingly wide distribution of reading age for chronological age and a predominant downward curve. These are not cohort data as such but 4-year data combined. However, the distribution does show that older deaf pupils with cochlear implants score further below their chronological age than do younger deaf pupils with cochlear implants. The distribution within this table suggests a negative association of reading age with chronological age, toward a gap of around 3 years by age 11-13 and 4-5 years by age 15-17. That conforms with the trend for the ADPS population as a whole, profoundly deaf nonimplanted pupils included. But as increasing numbers of deaf pupils with cochlear implants who were implanted at a younger age add data points to the chronological age range over time, the prediction is that the resulting pattern of performance will improve because it must be borne in mind that the secondary school deaf pupils in this study were implanted at a significantly older age (7.07 years on average) than the primary school deaf pupils (3.02 years on average). 
National Test Results
Whereas in P7 pupils should normally achieve Level D, Level A is reported for all year groups as representing the baseline measure of attainment. P7 is the final year of Primary education, although the 5-14 Curriculum continues for two more years in Secondary (Year Groups S1 and S2). In P7 therefore, pupils are normally aged 11.06-12.05. Although it is always important to keep in mind that some deaf pupils do achieve at levels commensurate with their hearing peers, it is clear from those figures that, on aggregate, deaf pupil attainment falls short of the national average. As an average across the 4 years shown, 72.4% of pupils in the national population do attain Level D or above in P7. For the subset of deaf pupils, that average figure is 37.8%. Hence, the ''performance gap'' between the two populations is 34.6%-representing the number of deaf pupils who fail to attain Level D in P7, when compared with the national percentage, across the 4-year span. Table 8 greatly expands the data reported to include all three National Test subjects: English Reading, English Writing, and Math. In this table, 4 years of data (2000) (2001) (2002) (2003) (2004) have been collapsed. The deaf population has been restricted to include only bilaterally deaf pupils with hearing losses of 20 dB (better ear average) but disaggregated for level of hearing loss with cochlear implanted deaf pupils forming a separate category. The data not only include attainments in P7 but also attainments in all Year Groups from P2 (age 06.06-07.05) to S2 (age 13.06-14.05). Only the first year of Primary (P1) has been excluded because for this year the National Tests are not yet meaningful, and so national data are not reported. The table therefore also shows all reported levels of achievement within the 5-14 Curriculum. The 4-year cumulative percentages shown for the deaf pupils are the difference scores that were explained earlier.
On average, there were 478,931 pupils undertaking National Tests in Scotland in the years 2000-2004 compared to a subpopulation of 715 bilaterally deaf pupils. Among those, 89 (on average) were deaf pupils with a cochlear implant. Within the national population 90.4% attained the threshold Level A, whereas 17.5% attained the highest Level F. The difference scores show that deaf pupils do not attain comparable levels in the National Tests, regardless of year group or level of attainment. Moreover, the difference scores rise as the level of attainment increases: this suggests that, as the level of expected attainment goes up, deaf pupils fall further behind, on aggregate.
It is also worth noting that across all three subjects, most deaf pupils with a mild hearing loss are achieving less well at the lower levels of attainment than are most moderately or severely deaf pupils, or cochlear implanted deaf pupils, but this difference is less pronounced at higher levels of attainment. Table 9 shows this more clearly. Here the separate attainment bands have been collapsed into broader ranges: the primary levels (A-D), the full range (A-F), and the secondary levels (E-F).
14 Deaf pupils with cochlear implants have lower difference scores than do the profoundly deaf pupils. This suggests that the performance gap with hearing pupils is smaller. This is true for all three subjects, and the difference is very similar for all three subjects when the levels of attainment are banded-around 10% in performance difference-except for the higher levels band of attainment (E-F) in which the number of cases is very much smaller (n ¼ 38, National Test attainments for deaf pupils with cochlear implants). In Mathematics the attainment of pupils with cochlear implants is most marked, showing difference scores that are comparable to those of deaf pupils with a moderate hearing loss. In both Reading and Writing, their difference scores fall between those of moderately and severely deaf pupils. In addition, the difference scores of deaf pupils with cochlear implants show less increase as the expected level of attainment rises when compared to those of the profoundly deaf pupils, in particular again in Mathematics. This suggests that they are comparatively less behind at higher levels of attainment. However, it is also important to note that the difference scores for all the categories show that most deaf pupils, including most deaf pupils with cochlear implants, attain below the national cumulative average. And finally, as the expected level of attainment increases across year groups, increasing numbers of deaf pupils, including increasing numbers of those with cochlear implants, fall behind the national average. Table 10 shows the national data as a cumulative total for the years 2000-2003 and the data for the bilaterally deaf pupils as cumulative totals for the years 2000-2004. 15 For the national population's attainments, the distribution across Foundation-Credit levels shows attainment in favor of higher level awards, in particular for Credit level awards. For most of the deaf pupils, the number of attainments peak at the General level awards. On aggregate, deaf pupils with severe and profound hearing loss also attained fewer Credit level than Foundation level awards in the 4 years. The deaf pupils with cochlear implants show a distribution that is comparable to that of the national population, with the majority of awards attained at the Credit level of achievement. The number of awards is smaller for this subgroup because there are comparatively fewer deaf pupils with cochlear implants in the S3-S6 Year Groups (43); nevertheless, the central tendency will be robust. What is also notable, in relation to the earlier comment that those pupils achieved comparatively less well at lower levels of attainment on the National Test results, is that deaf pupils with a mild hearing loss attained more Credit level awards than deaf pupils with severe-to-profound hearing loss. These data are not over-time cohort data but cumulative data, yet it is hard to escape the suggestion that the category of deaf pupils with a mild hearing loss appears to show, to some extent, the ''closing'' of a performance gap relative to deaf pupils with greater hearing loss, across types and levels of attainment.
Standard Grade Results

Discussion
This descriptive study has looked at 4-year aggregate data (2000) (2001) (2002) (2003) (2004) for 152 deaf pupils with cochlear implants in Scottish education aged between 5 and 18. The reporting has focused on placement, communication, and school attainment. Across the 4 years, 76% (n ¼ 60 out of 79 mainstream placements) of deaf pupils with cochlear implants were placed and remained in mainstream schools. However, beyond those there is a migration both from mainstream to other settings and toward mainstream from other settings, a finding that is relevant in relation to the anticipated effect of national policy's educational inclusion of deaf pupils into mainstream provision.
Among the deaf pupils with cochlear implants in mainstream settings, 20% (n ¼ 14) receive some level of sign-bilingual access (i.e., communication at school is reported to include some use of BSL). For those deaf pupils with cochlear implants placed in units/ resources bases attached to a mainstream school and those placed in schools for deaf pupils that percentage rises to 56.6% (n ¼ 39). The exclusive use of English with implanted deaf pupils is reported to be far more commonplace at home (84.4%) than at school (46%). Spoken English is reportedly not used with 9 deaf pupils with cochlear implants when at school. Among support services, a Total Communication language policy applies to the greatest number of deaf pupils with cochlear implants (n ¼ 67), a policy using English only applies to 21 deaf pupils with cochlear implants. The data on reading age show that older deaf pupils with cochlear implants are further behind in their reading skills, relative to their chronological age, than are younger deaf pupils with cochlear implants, toward a gap of around 3 years by age 11-13 and 4-5 years by age 15-17. However, as the number of deaf pupils implanted at an earlier age expands across the age range that pattern may change.
Deaf pupils with cochlear implants attain levels of performance on National Test assessments that are closer to those of hearing peers than are those of profoundly deaf, nonimplanted deaf pupils. This socalled performance gap is less by 10% across all three National Test subjects, English Reading, English Writing, and Math. In Math in particular, their attainment is comparatively high and more like that of moderately deaf pupils. Moreover, at higher levels of performance the attainment levels of deaf pupils with cochlear implants fall less far behind than do the attainment levels of profoundly deaf pupils without cochlear implants. On Standard Grade performance, the subgroup of deaf pupils with cochlear implants is the only subgroup whose pattern of achievement reflects that of hearing peers, showing a pattern of attainment in favor of higher level awards, and a majority of awards attained at the highest, Credit level of achievement.
The findings on the Scottish population of deaf pupils with cochlear implants reported in this account are based on aggregate 4-year data. Although I believe the trends reported here to be robust-because they also hold for each individual year-there may be an artificial effect caused by collapsing four annual time points: Because the data include the majority of pupils at subsequent time points, any specific characteristics among that population will be inflated within the trends reported. On the other hand, the ADPS program of research aims at complete ascertainment rather than a study sample. Hence, with reference to pupils whose deafness is relevant to full educational participation, the ADPS sampling frame should guarantee the representativeness of the study population while return rates are high.
There has deliberately been no attempt made to statistically assess the interaction between communication mode, placement, and attainment. Although statistical modeling is important work-and yet to produce results in the ADPS program of work-it is difficult within statistical approaches to take full account of the effect of changes over time, including relevant information on prior situation: A change in placement is not only a change in placement but can be a change in friendships, communication, pace of learning, level and type of support available, and often distance from home. To ascribe any changes in outcome to a single causal variable (such as cochlear implantation) would be a matter of faith much like any other interpretation of data. However, it is clear from the findings reported here that deaf pupils with cochlear implants form a deaf pupil subpopulation with some very notable characteristics. First among those is relatively higher school attainment, and it should prove valuable to explore that finding statistically.
The ADPS data do not show a clear pattern of migration toward the mainstream among pupils with cochlear implants. Although the majority of deaf pupils with cochlear implants were in the mainstream at the start of data collection-and have remained there-a number of deaf pupils with cochlear implants have moved from mainstream schools to other types of placement over time. It is worth noting that this finding is relevant to those involved in health-economic cost-utility studies because it means that the true cost of education must, as much for the benefit of deaf pupils with cochlear implants as for that of all other deaf pupils, take into account the fact that there is an apparent need for specialist provision of this type (including of course their role of providing expert advice, practical support, and increasingly also training, to the supposedly ''cheaper'' mainstream). Such findings make it less likely that cost savings in favor of cochlear implantation can be legitimately based on the privileging of one type of provision over another: it may be convenient to health-economic modeling, but it may equally be based on a flawed understanding of how education works.
A final observation concerns communication mode. Despite the detailed questions asked through the annual ADPS surveys, it remains extremely difficult to categorize the different linguistic environments of deaf pupils in a meaningful way, in particular across data time points. It seems, within the Scottish data, that the majority of deaf pupils with cochlear implants are in educational situations where there is optional or supported use of signed forms of communication; fewer than half of those pupils use English exclusively, and our data suggest that 9 pupils might not use spoken English at all. All this too is worth keeping in mind when the relatively high school outcomes are considered. In combination with placement dynamics and the variable, indeterminate use of ''Total Communication'' as language policy, this suggests that communication options are an essentially local construct within Scottish education, to varying degrees dependent on local values and beliefs, knowledge, skills, experience, policies, and politics. This also applies to an apparently growing trend for incorporating at least some use of BSL. This aspect most certainly needs further investigation. But where there is indeed progression toward bilingual approaches to teaching and learning, there is probably a concomitant need for BSL as a curriculum subject along with English, and as a first or second language in which deaf pupilsincluding those with cochlear implants-can choose to develop educationally.
Conclusion
Descriptive findings of 4-year aggregate data from a national study of deaf pupils' school attainments (National Tests and Standard Grades) suggest that deaf pupils with cochlear implants, as a group, achieve at levels of performance that are clearly marked when the deaf population is disaggregated for hearing loss. The deaf pupils with cochlear implants in this study are predominantly based in the mainstream, although more of them moved out to specialist provision over the 4 years than moved into the mainstream. In school, the supplementary use of signed communication and/ or BSL is reportedly widespread among those deaf pupils, and there is evidence in the data that the communication in school may often be modally distinct from that used at home, where signed communication appears to be used much less. No attempt at establishing patterns of interaction between findings was made, so it is not possible to deduce from these findings alone that they are attributable exclusively to the auditive benefits derived from the cochlear implant. The findings demonstrate that the ADPS program of work can contribute meaningful data on educational attainment that may be taken into account in future evaluations of real-life cochlear implant benefit for deaf children and deaf young people in Scotland. Notes 1. The Association has been conducting demographic surveys among their United Kingdom membership since the mid 1980s. For a list of publications see www.batod.org.uk 2. Pupils who are seen once a year are most often on a socalled ''monitoring list,'' which typically means that they receive no support, but their situation is checked each year to allow for reconsideration.
3. I am grateful to the Editor for pointing out a statistical error regarding the effect of cochlear implantation on mainstream placement that was reported in this particular study. However, the point here is to note both the intent and the approach taken in health-economic studies of this type.
4. A more exhaustive review of literature on outcomes of pediatric cochlear implantation (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) is published in Thoutenhoofd et al. (2005) .
5. The database is scripted to calculate hearing loss band descriptors in accordance with the British Society of Audiology recommendations (1988) from all types of audiogram data reported, but as ordinal values, in order to facilitate ''range'' searches and statistical handling. Because a teacher's assessment does not always align with the exact calculation based on audiogram data, the database records a ''teacher's own assessment'' separately, and that marker allows for a manual override of the calculation by ADPS staff where appropriate, for example, in borderline cases.
6. Visit www.education.ed.ac.uk/adps 7. A Record of Needs (RoN) is a means of assessing, planning, and delivering provision for a child who is deemed to have special educational needs. Following new Scottish legislation (2004) the RoN is being replaced with a Co-ordinated Support Plan for those pupils who are deemed to have additional support needs.
8. Designated integrated provision refers to situations in which pupils are taught in the same class as other pupils but are ''grouped'' in order to facilitate classroom teaching and learning.
9. For example, deaf pupils with cochlear implants who moved from a mainstream placement to a school for deaf pupils are likely to have had less opportunity to develop signbilingual skills (through, e.g., interaction with deaf peers) than those deaf pupils who started and remained in that placement.
10. Further information on the materials and how they should be used can be obtained from the SQA Web site at www.sqa.org.uk 11. The nonimplanted profoundly deaf pupils in the ADPS data show a 4-year trend that is characterized by a an over-time decrease in the numbers placed in units/resource bases and an increase in the number placed in schools for deaf pupils; there is also a predominantly upward trend for mainstream placements among nonimplanted deaf pupils (in line with policy expectation).
12. The much higher figure reported for Year 1 is explained by the fact that it is the first year in the database; for subsequent years, we asked teachers to report only if new information was available.
13. This means that pupils with medical conditions and diagnosed learning needs are excluded when they are placed in schools or units for pupils with special educational needs. If such pupils are placed in mainstream schools, units/resource bases attached to mainstream schools, or in schools for deaf pupils, and results on, for example, National Tests are available, their conditions are not considered sufficient cause for exclusion from reporting.
14. Although Level D and above attainments are included from P6 onward, and Level E and above attainments are included from P7 onward.
15. National data for [2003] [2004] are not available because the Scottish Executive's reporting now subsumes Standard Grades within the Scottish Credit and Qualifications Framework.
